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To the Editor-We read with interest the cost-benefit analysis by McKinnell et al 1 who found that universal screening for methicillin-resistant Staphylococcus aureus (MRSA) may be relative costly for hospitals. We assessed the potential economic aspects of screening as part of a review of national MRSA control guidelines in Ireland. 2 We found that MRSA screening is generally advocated as part of infection prevention and control measures, but an important consideration is the cost-effectiveness of the type of screening approach.
For patients admitted to acute hospitals setting, 7 studies (United States, 4; Germany, 1; United Kingdom, 1; Ireland, 1) compared the cost of universal screening with targeted screening of at-risk patients. Costs were limited to direct medical costs and were evaluated from the perspective of the healthcare provider or hospital. Four studies were cost comparisons, 3-6 2 reported cost-effectiveness of the strategies compared with a base case of no screening and relative to each other, 4, 6 while 1 study provided a cost-benefit analysis of universal versus targeted screening. 7 In hospitals where MRSA is endemic, screening (targeted or universal) reduced infection rates and was cost saving compared with a policy of no screening. 3, 4 Universal MRSA screening strategies were more effective but also more cost-intensive than targeted screening. 4, 6, 7 In a retrospective review of a 3-year MRSA screening program that was implemented from 2006 to 2009 in the United Kingdom, only 7 extra MRSA cases were detected using universal screening compared with targeted screening, and in 1 month, universal screening generated 4,200 negative screens that incurred an additional €25,488 in laboratory costs. 5 Similarly, a prospective study by Creamer et al 8 found that extending screening to patients without risk factors (ie, universal screening) increased the number of screenings and the costs but did not result in the detection of a significant number of additional cases. In a 2011 US study, targeted screening was associated with lower costs and better outcomes than a policy of no screening, whereas universal screening was associated with an average cost-effectiveness ratio of €11,769 per MRSA infection. 6 In a second cost-effectiveness analysis, targeted screening strategies were found to be more cost-effective than universal screening, with incremental cost-effectiveness ratios of €3,227 to €28,507, depending on the prevalence rate and testing used, compared with €103,169 to €183,269 per additional infection averted for universal screening. 4 Finally, a US prospective study comparing the clinical effectiveness and cost benefit of universal versus targeted screening reported a benefit-to-cost ratio of 0.50, indicating that for every additional euro spent on universal versus targeted screening, only €0.40 could be recovered in avoided costs due to a reduction in MRSA healthcareassociated infection. 7 The control of MRSA is a multidisciplinary task involving surveillance, patient screening, decolonization, isolation and/ or the cohorting of patients, environmental decontamination, antimicrobial stewardship, maintenance of adequate staffing levels, and hand hygiene. Although considerable coordination efforts may need to be invested in control, we demonstrate that the evidence strongly suggests that overall MRSA prevention and control strategies are associated with significant cost savings. The control measures have additional merits because they increase the awareness of the importance of all healthcareassociated infections and their implementation decreases other healthcare-associated infections. 9 However, MRSA control measures encompass a wide range of interventions, the efficacy and cost of some of which are dependent on prevalence rates, local resistance patterns, the characteristics of the patient population, and the hospital facilities, all of which will vary from country to country. Because the MRSA prevalence rate in Ireland is higher than in the United Kingdom and in other Northern European countries, MRSA prevention and control is very relevant in the potential efficient use of resources.
In conclusion, the evidence shows that screening, whether universal or targeted, is better than no screening, resulting in fewer MRSA infections. Although universal screening, as currently practiced in the United Kingdom, is the most costly but the most effective strategy, it is not as cost-effective as it is resource intensive. Universal screening detects few additional cases and results in a large number of additional negative screens. However, any evaluation of the effectiveness of screening methods should take account of healthcare costs, methods, the rapidity of test results, and the prevalence of colonization and infection.
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Reply to O'Riordan et al
To the Editor-We appreciate the letter from O'Riordan et al 1 in response to our article on the cost benefit of methicillinresistant Staphylococcus aureus (MRSA) screening followed by contact precautions in the hospital setting. 2 We agree that MRSA screening can have an important role as part of infection and control measures. We would like to take the opportunity to highlight 2 important considerations related to cost and benefits of MRSA screening: (1) who is paying for the intervention and who realizes the benefit-that is, the economic perspective, and (2) what we are doing with the MRSA screening data, and particularly what is the resultant intervention efficacy.
Our analysis demonstrated that universal MRSA screening followed by contact precautions would reduce hospitalassociated MRSA infections but would result in costs to a hospital. Our findings of increased costs to the hospital remained robust, regardless of number of body sites tested or MRSA identification method. These results are consistent with the literature, including the excellent references presented by O'Riordan et al, 1 and support the notion that hospital-wide, universal surveillance followed by contact precautions would incur significant costs to a single hospital.
Interestingly, if we look at how universal MRSA screening followed by contact precautions impacts the healthcare system as a whole, the program could result in cost savings. 3, 4 The fundamental dilemma is that the costs of hospital-based screening and isolation are borne by the individual hospital performing the screening, but the individual benefits of screening may be reaped only later or by external beneficiaries (eg, other hospitals or non-hospital-based care entities). We suggest that the payment and incentive structure in the US system should be changed to support the expenditures necessary for infection prevention programs to realize both local and regional benefit.
Another key finding from our study was that our results were sensitive to the efficacy of the MRSA intervention. Our intervention efficacy estimates were based on the assumption that MRSA screening results were used to apply contact precautions after a positive test result. We did not model a strategy of preemptive isolation or MRSA decolonization programs. 5 Using a more efficacious intervention would have resulted in our model having lower costs for hospitals and potentially cost saving for the hospital.
We would like to highlight a recent analysis of the Randomized Evaluation of Decolonization versus Universal Clearance to Eliminate (REDUCE) MRSA trial that confirmed that a strategy
